Women are less likely to major in economics than men. While this simple fact is well documented, the cause of this difference is still up for debate. Most previous research has focused on identifying causes through skill differences and pedagogical practices. Heretofore neglected is the role of students' attitudes towards economics. This work establishes that women and men have no performance differences in principles of economics courses, but that attitudes differ significantly. Furthermore, the finding that women have a significantly more negative attitude towards economics prior to taking the principles course is compounded by the results that indicate a polarization of attitudes after taking the course. In other words, women have more negative attitudes and men have more positive attitudes towards economics after taking the course. Women can do economics, but are less inclined to like it.
I. Introduction
There have been many attempts at understanding why women are less likely than men to major in economics. Although trends suggest that women are better represented among students graduating with a major in economics than in the past, they still constitute a minority with estimates for the 2003 -2004 academic year ranging from 30.3 percent in public institutions to 34.1 percent in private schools. (Siegfried, 2006: 378) Investigations into the impact of pedagogical practices (Jensen and Owen, 2001) , learning styles Stranahan, 2000a, 2000b; Ziegert 2000) , faculty as role models (Robb and Robb, 1999; Rask and Bailey, 2002; Ashworth and Evans, 2001) , math skills and interest in subject (Dynan and Rouse, 1997) , and attitude (Jensen and Owen, 2001 ) all provide contributions to understanding why women are less likely to continue in economics. This paper contributes to this literature as it provides a more comprehensive study of attitude differences by gender through the inclusion of a larger number of attitude statements. Second, we link performance and attitude to show gender differences before and after taking a principles course.
In this paper we describe two surveys administered to approximately 2,200 students across 28 instructors at the beginning and end of the spring semester of 2003. We describe the measurement and construction of the economic knowledge and attitude variables used in the study. Preliminary results describing differences in attitude and knowledge suggest that men have more knowledge of and a better attitude towards economics than women prior to taking the course but that there is no difference in the gain in knowledge over the semester. We also present results which indicate that there is little or no difference in knowledge, pre-or post-test, between men and women who have not had a previous economics course. Attitudes between men and women (in both samples), however, are strikingly different with women viewing economics less favorably and even more so after taking a course.
Next, we present the models to be estimated and discuss potential specification and selection issues. The results in this section confirm initial findings. While women appear likely to appreciate the value of economics, they are not as likely to indicate liking economics. Our final section summarizes these conclusions and suggests that differences in attitudes may be the core problem in attracting more women to the major.
II. Data and Methodology

A. Data
During the fall semester, 2002, the authors designed, tested and revised a survey focused on measuring both knowledge of and attitudes towards economics. The final version of the survey solicited information on student demographics and academic background including gender, age, race, GPA, economics course background (in both high school and college), and time use in activities such as studying. In order to gauge knowledge of economics, the survey included a series of fourteen content oriented questions (specific to either the microeconomics or macroeconomics course in which the students were currently enrolled) based on a subset of the questions developed for the TUCE. Student attitudes towards the discipline are queried using fourteen statements consistent with Hodgin and Manahan (1978) and the Attitude Towards Economics section of the Survey on Economic Attitudes (Soper and Walstad 1983) . A companion survey that elicited demographic information was administered to the instructors whose students participated in the survey.
The survey was administered at the beginning and at the end of each course (typically at the first and last class meeting) by twenty-eight different instructors (faculty members as well as graduate teaching assistants) at twelve institutions. We refer to the survey administered at the beginning of the course as the "pre-test" and the survey administered at the end of the course as the "post-test." Students were asked to supply an identifying code (typically the last four digits of their social security number) and the pre and post surveys were then matched. The final sample contains 2,159 students 807 of whom completed both surveys. Table 1 provides a summary of sample characteristics. The sample is nearly equally comprised of males and females. Approximately fifty percent of the students in the sample are sophomores, as would be expected given that the survey was administered in principles of economics courses. Because the number of nontraditional students at the surveyed schools skews the mean age of the sample, a variable measuring whether the student was above or below the typical age in the class was constructed and this further indicates a homogeneous sample in that only about 13 percent are either above or below the typically aged student. The sample is primarily Caucasian, spends nearly 10 hours a week studying, works nearly the same amount of hours, and participated in very little volunteer activity. The self-reported GPA was just under a 3.0. Many students had a background in economics either at the high school level (32 percent) or as a previous college course although as a result of the typical sequencing of courses this was more likely to be a microeconomics course (45 percent) than a macroeconomics course (8 percent). The typical class size was 190 and 60% were enrolled in a small economics class (defined as <100 students). Interest in the subject of economics is proxied by the response of "I have no opinion on this statement" to the request that students report their level of agreement with the statement "The redistribution of income through taxes and welfare payments is a legitimate role for government." Although a lack of opinion does not explicitly indicate a lack of interest in economics (and may also imply a lack of confidence in stating an opinion), those who state an opinion are expected to be more engaged in the subject in order to form such an opinion.
The main variables of interest in this study are the measures of economic knowledge and attitude obtained in both the pre and post-surveys which are described in Table 2 . As one would hope, average knowledge rose as indicated by 9.27 (out of fourteen) questions answered correctly after taking an economics course compared to 7.67 questions prior. Since the sample consists of the same 807 students, this represents a gain for these students and is highly statistically significant. 2 The aggregate attitude variable consists of the sum of fourteen statements. If the student agrees with a positive statement about economics, the aggregate score is increased by one point. If the student agrees with a negative statement about economics the score is decreased by one. There are eight positive statements and six negative ones; hence the scores can range from -6 to +8. Unlike the literacy results, attitudes remain largely unchanged after taking an economics course with averages of 2.27 and 2.26 and the difference is not statistically significant. This statistically significant difference is also substantial in that it represents 59% of the mean and 52% of the standard deviation of the full sample attitude pre-test. Similarly, women score an average 1.75 points lower than men on the attitude post-test. Indeed, while men's attitude about economics appears to improve as a result of the course, women's attitude actually declines. The change in the differences is, in fact, statistically significant.
The attitude measure is the summation of fourteen different attitude statements. As noted earlier, six of the statements can be view as negative (for example "I hate Economics") and eight of the statements can be viewed as positive (for example "I enjoy reading articles about economic topics"). In order to better understand the underlying causes for the above described attitude differences, we disaggregate the attitude measure and report the proportion of students agreeing with the statement on the pre and post-test (see Table 3 ). We first present a summary of general differences before turning to gender specific differences.
In all but two questions, the proportion of students agreeing with the statement rose after taking an economics course. The two statements which had falling proportions were "On occasion I read an unassigned book in economics" and "I would be willing to attend a lecture by an economist." All other statements saw an increase from the pre to the post-test. This implies an interesting polarization. In the pre-test, only 4.1% of students agreed with the statement "I hate economics." In the post-test that proportion had risen to 9.5%. However, in the pre-test 40% of students agreed with the statement "I enjoy economics" and that proportion also rose to 46% by the post-test. Prior to an economics class, approximately 55.9% of students neither enjoy nor hate economics. After the economics class only 44.5% did not feel strongly one way or another. In general, having an economics class seems to polarize students across all but two of these indicators. The two statements that were not significant include "Studying economics is a waste of time" and "Economic ideas are dumb" each category having less than one percent agreement in the pre-test. These last two statements compared to other statements are fairly extreme and it is not surprising students would not agree as that would be an apparently bad reflection on the student. as "I enjoy reading articles about economics," that "economics is easy for me to understand," or that "economics is one of my favorite subjects." Alternatively, women are more likely to agree with statements such as "I hate economics," "economics is one of my most dreaded subjects,"
and "economics is a difficult subject for me." Taking a course in economics also appears to exacerbate these differences across all statements. Thus, disaggregated results suggest that the overall gender differences in attitude are not driven by any particular statement.
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It appears that women's positive attitudes about economics decline after having taken a course, while the positive attitudes of men increase. In order to examine and isolate these differences in attitudes we also consider students who have never had any formal exposure to economics and thus should not have any predispositions to be biased in their attitudes towards economics as a result of the course material. The initial survey asks students if they have had a previous college level or high school level course in economics. Table 4 presents the two attitude and two knowledge test scores by gender for students who have never had a formal economics course before this one. It is interesting to note that in Table 2 , there are more males than females, while in Table 4 there are more females than males. Indeed, of the 417 males in our survey, only 26% of them are enrolled in their first economics course. In contrast 36% of the 390 women are enrolled in their first economics course. Men are more likely to be enrolled in a second economics course than their female counterparts. The knowledge and attitude patterns demonstrated in Table 2 appear to persist, but with much weaker pre-test differentials. Indeed, the difference between men and women in pre-test knowledge in Table 4 is only 0.22, and is not statistically significant. Similarly, the post-test difference between gender is only 0.27 and is also not statistically significant. The difference in gains is only 0.05. There is little or no difference in knowledge, pre-or post-test, between men and women who have not had a previous economics course.
The attitude scores, however, tell a much different story. Women who have never taken a formal economics course have a statistically significant 0.81 point lower attitude score than their male counterparts. After completing their first course, the difference in attitude scores more than doubles, to a 2 point difference which is highly significant. As with Table 2 , women's positive attitudes fall (although not statistically significantly), while men's positive attitudes rise after the course. Like those for the total sample, these results are not driven by any single attitudinal statement. 4 Clearly, even though women appear to gain in understanding, they do not like the subject. Exposure simply exacerbates this important difference between men and women.
One interesting regularity appears to be that students in general think highly of the discipline. Attitudes at the end of the economics course indicate that only 2.9% of students agreed with the statement that "economics is a waste of time." Similarly, 79.2% of students agreed with the statement "economics is practical" (row 13). The two cases where the gender difference was insignificant represent questions about the value of economics in general.
Women are not more likely to find studying economics as a waste of time than men (and contrary to folk wisdom, only 21% of students think economics is dull). Only 1.1% of all students think "economic ideas are dumb," and the difference between men and women is so small as to be zero.
B. Estimation Models
Previous research suggests that there are two ways to assess economic learning and, by extension, attitudinal changes. (Becker, Greene, and Rosen, 1990, p. 232) The first is a 'change-score model' in which the dependent variable is specified as the difference between the post-test and pre-test values. Alternatively, in the 'attainment model' post-test values are regressed on pre-test measures. In either case, the attempt to measure changes over the course of a semester is not without problems including sample selection bias (resulting from the lack of some students taking the post-test), missing observations (as a result of incomplete surveys), and self-selection into a course. (Becker, Greene, and Rosen, p. 239) 5 Additional issues arise in the interpretation of results associated with many specifications previously estimated. Missing previous period values for key variables typically require change score models to make restrictive assumptions that are not intuitively appealing in order to circumvent the associated modeling problems.
Furthermore, problems associated with unobserved heterogeneity still exist.
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Because we are interested in the impact of demographic variables (in our case, gender) on knowledge attainment and attitudes, we consider the following structural break model: 
The variables A it and K it are the post-test attitude and knowledge scores, while A it-1 and K it-1 are the pre-test attitude and knowledge scores. The vectors x i and z i contain demographic characteristics and may contain common elements but have sufficient exclusion restrictions to allow identification. Only the composite parameters of the model (those in the K it and A it model) are identified. It is, in general, impossible to identify all of the parameters of the model without at least one additional time period of observation (t-2). The intuition for why only the composite variables are identified is rather straightforward. Consider the term (β+θ) and suppose that x i only contains gender. The coefficient β measures how gender affects knowledge growth prior to the time period in which the class is taken (it is not difficult to show that the growth rate is determined by β/(1-ρ) in equation (3) above). The term θ measures the difference in growth rates (or knowledge accumulation) that is specific to the course. Without multiple periods prior to the course, it is impossible to tell how growth occurred prior to the course. Hence it is impossible to tell how the course specifically effects growth. Thus all that can be identified is the composite β+θ term. Vectors x i and z i contain variables chosen, to the extent possible, for consistency with previous research. Manahan (1983) proposed an "educational production function for principles of economics" and serves as a departure point for our variable inclusion strategy. That model suggests that post-course knowledge (TUCE) is a function of demographic characteristics of the student, measures of the student's academic ability, the student's effort, a pre-course measure of knowledge, and a post-course measure of the student's attitude. Attitude was modeled as a function of demographic characteristics, the student's effort, expected grade, a pre-course measure of literacy, and the post-test literacy score. Similar models have been estimated subsequently, most recently by Grimes et al (1989) for a sample of college students and Walstad and Soper (1989) using a sample of high school students.
Estimation equations based on the structural change model described above and including variables consistent with previous literature are based on the following general specification:
(5) knowledge attainment:
The vector "Acad" represents variables measuring academic characteristics of the student including cumulative GPA, three indicators for previous micro, macro or high school economics courses, an indicator for whether the current course is microeconomics or macroeconomics, and a proxy for interest in subject. The subscript t-1 denotes that these variables were taken from the survey administered at the beginning of the course. The vector "Dem" represents demographic variables including gender, race, and father's education. It also includes a set of indicators for class standing (sophomore, junior and senior) and a pair of indicators for whether the student was younger or older than typical students of the class standing (e.g. a freshman is typically eighteen or nineteen, while a senior is typically twenty-one or twenty-two). Altonji and Dunn (1996) , while GPA is expected to affect performance but not necessarily attitude. Exclusions from the knowledge equation are also motivated by previous research. Excluding pre-test attitude is consistent with the work of Grimes et al. The variable no opinion identifies students who have no a-priori opinion on a subjective economic statement and is used to proxy general interest in (attitude towards) the topic but should have no effect on the students overall ability. Younger students are expected to be more enthusiastic (attitude), but are not expected to have differences in ability. 7 Overall, we find evidence that post-test attitude affects post-test knowledge. (See Table   5 .) The coefficient on post-test attitude in the post-test knowledge equation is about 0.10 test units. A one standard deviation difference in attitude (2.94 units) will result in a 0.294 unit difference in knowledge scores. While not an overwhelming determinant of knowledge, it will clearly have the largest impact of all policy relevant variables included in the model (GPA and prior knowledge both have a larger impact, but in general are not under the control of the instructor).
The coefficient on post-test knowledge in the attitude equation is positive, but not statistically significant. We conclude that while it is possible that the system is simultaneous, we do not have strong evidence for knowledge affecting attitude. We continue to interpret the system as simultaneous since the coefficient is positive and of a large enough magnitude.
An important finding is the large and negative coefficient on attitude for women: on average women have a 0.87 lower attitude score on the post-test than do their male counterparts.
Since attitude has an effect upon knowledge (on the order of .10), the effect of gender on knowledge, through attitude is -.087. We can use gender differences in important X variables to determine which factors contribute the most to the 0.405 unit gender difference in post-test knowledge. As noted above (Table 2 ), overall women score 1.75 units lower on the post-test 7 Standard tests for overidentifying restrictions (see Wooldridge, p. 508) fail to reject the null hypothesis that these variables may excluded from the relevant equations (see Appendix 2 Table 1 for a further explanation and results of these tests). These variables are generally significant predictors of the variables they instrument (GPA, father's education and preknowledge are all significant at the 5% or higher level for post-knowledge; pre-attitude, no opinion and under typical age for class are all significant at the 5% or higher level for post attitude). attitude than their male counterparts: thus approximately 43% of the post-test knowledge differential can be accounted for by post-test attitude differential. We also note that women have a 0.444 unit lower pre-test knowledge score, thus women' post-test knowledge score will be 0.11 units lower (0.444*0.25) than their male counterparts through the pre-test effect on post-test knowledge. This difference accounts for 27% of the difference in gender attainment on post-test scores. Finally, we note that men are twice as likely to be older than women, which accounts for 0.06 points difference in the overall post-test knowledge average. Overall, initial conditions and the attitude variable account for 70% of the relatively small gender differential in post-test knowledge.
Similarly, we note that the coefficient on gender in the post-test attitude equation implies that 50% of the post-test attitude gender differential is due simply to gender. We also find that 44% of gender differential in post-test attitude is due to the gender differential in pre-test attitude. Over 90% of the gender difference in post-test attitude is explained by the gender difference in pre-test attitude combined with the gender difference in the growth rate. Since much of the knowledge difference is due to either attitude or to the initial condition of knowledge (which should have been affected by gender differences in attitude in similar ways), we can conclude that the small gender differential in knowledge in primarily explained by attitudes about the course.
IV. Disaggregating the Attitude Measurement
Again, to determine whether the impact of attitude is driven by a particular statement, we test the impact of the disaggregated measure. Table 6 presents the marginal effect (differential) from gender in the estimates of probit models on the response to the individual statements. The linear probability model responses were nearly identical (and are available upon request). The covariates included in the model are similar to those in the first column of Table 5 and include pre-test attitude (disaggregated and statement specific), pre-test knowledge, demographic, academic, time, and instructor/institutional characteristics. Consistent with aggregate results, post-test knowledge does not have a significant impact on attitude. As expected, pre-test attitude is a significant determinant of post-test attitude. The third column of Table 6 presents the difference in probability (marginal effect) of agreeing with the statement if you are a woman.
For example women are 9.5% less likely to agree with the statement "I enjoy reading articles about economic topics." Models for the statements "Studying economics is a waste of time"
and "Economic ideas are dumb" were unstable and had no significant explanatory variables, largely due to the lack of variation in the response.
Results from Table 6 suggest that the aggregate results presented in Table 5 do not appear to be driven by any one particular statement. Although in 5 cases (rows 4, 6, 8, 13, and 14) the coefficient on gender was statistically insignificant, without exception, the coefficients imply that women are more likely to agree with negative statements about economics (rows 2,4,7, and 10) and less likely to agree with positive statements about economics (rows 1,3,5,8,9,11,12, and 13) than their male counterparts. In many cases, the coefficient on gender is quite large in magnitude relative to the overall probability of agreeing with the statement. For example, 16.6% of all students agree with the statement "Economics is a very difficult subject for me" (row 10).
The coefficient implies that women are 16.6% more likely to agree with this statement than men.
34.3% of all students agree with the statement "Economics is easy for me to understand" (row 3), and the gender coefficient implies that women are 18.9% less likely to agree with this statement than men.
The question-specific results presented here further strengthen the results in the previous section. Women do not view economics favorably. While in general they do see the value of economics, they are less likely to enjoy it and are more likely to claim that they find it difficult to understand. Perhaps most importantly, it is not simply that women arrive at their first economics class with a bad attitude. The strength of their dislike for the subject grows with exposure. It is something about how economics is taught and the subject itself that they appear to dislike.
IV. Conclusion
Gender differences in the probability of majoring in economics have received a great deal of attention in the literature. Potential explanations for these differences have included pedagogical practices, learning styles, role model effects, and quantitative skills. Little has been done to investigate how gender differences in attitudes play a role. We add to this body of literature by first establishing that there is no significant gender difference in performance in principles of economics courses. We then investigate the degree to which attitudes towards economics differ by gender and find that women have significantly more negative attitudes (in the aggregate and across disaggregated measures). Furthermore, these significant differences do not disappear with controls for performance in the course, academic and demographic characteristics, time use allocations, and instructor/institutional characteristics. The significant gender differences in attitude found above are unlikely to simply measure dissatisfaction with their grades. They are also unlikely to be measures of some innate lack of ability. In fact, taking an economics course tends to polarize attitudes, strengthening women's negative and men's positive attitude toward the subject. This last point leads one to wonder if there is some commonality in our content selection, course structure, or teaching style that is less amenable to women. If women start out as skeptics, do our courses confirm their worst suspicions? Given the strong indication that women's attitudes are negatively affected by a principles course in economics, future research should place added emphasis on why women do not like economics as much. Furthermore, research should investigate whether the differences in attitude are the causal "smoking gun" for why women are less likely to major in economics and pursue graduate work in economics. 
Appendix 1: Model and Specification
Simultaneous dynamic systems, such as typically estimated in this literature are complicated and difficult to consistently estimate. We begin, as a departure point with a relatively general model similar to that proposed by Grimes et al., 1989 :
The variables Ait and Lit are the post test attitude and literacy scores, while Ait-1 and Lit-1 are the pre test attitude and literacy scores. The vectors xi and zi contain demographic characteristics and may contain common elements but have sufficient exclusion restrictions to allow identification. A variety of authors have included additional restrictions by assuming δ and π are both zero. Provided sufficient exclusion restrictions exist, this assumption can be tested. The above model can be consistently estimated provided that random or fixed effects do not exist. In the presence of random or fixed effects, coefficients will be biased.
Some authors estimate the above system in first differences. If the above system is the underlying data generating process, then the first difference specification is given as . '
In practice, because only a pre-and post-test are given, the terms ΔLit-1 and ΔAit-1 are unavailable. This first difference specification does have the advantage that any unobserved heterogeneity (random or fixed effects) will be differenced out. However, because most of the demographic variables in xi and zi do not vary over time for individuals (for example age and gender) these would also be differenced out. For some characteristics, such as cumulative GPA, which do change over time, two concerns arise. First, the intra-semester timing of the two surveys should result in no change in cumulative GPA and so in practice this difference should drop out. Empirically, of course, we see changes in reported cumulative GPA within the semester: likely due to measurement error which will more significantly bias results in first difference than in level equations. Finally, even if ΔLit-1 and ΔAit-1 are available, problems in estimation arise since Δuit is correlated with Δuit-1 and so ΔLit-1 is correlated with Δuit (similarly for ΔAit-1 and Δvit). These are typically solved by using ΔLit-s and ΔAit-s, (further lags) as instruments, requiring even more periods of observation. These approaches are not available for most applications since sufficient lags are not typically available.
Instead many authors, such as Grimes et al., estimate a hybrid specification: they regress ΔLit on xi, Lit-1 and ΔAit and they regress ΔAit on zi, Ait-1 (possibly) and ΔLit. Using our original model, this hybrid difference equation can be written as
It is important to note that this approach will not address unobserved heterogeneity. If uit = μi + εit for all t, then the inclusion of lagged level variables biases the estimated results, in a similar way as the level equations above, through the common error term μi. It is also important to note that in this model, exclusion of Ait-1 from the ΔLit equation (for example) imposes not only the restriction that δ is zero, but also the restriction that γ is zero which would then suggest the equations are not simultaneous (alternatively, one would have to believe that δ = -γ: which seems unlikely). Omission of this variable would bias coefficients. An important point here is that there is no difference in the results from either the first difference or the level specification; the same coefficients are identified under the same assumptions: no unobserved heterogeneity and sufficient exclusion restrictions. The first differencing does not identify an unidentified model.
The above model, however, does not address the fact that the class itself is hypothesized to change parameters in the model. One parameterization of this type of structural break model is 
Only the composite parameters of the structural break model (those in the Lit and Ait model) are identified. It is, in general, impossible to identify all of the parameters of the model without at least one additional time period of observation. The first difference specification is given as
We note again that estimation of this model would require observation on Lit-2 and Ait-2 as well as the other issued noted above. The hybrid specification favored by Grimes et al. and others can be expressed as
Again, this specification can only identify composite coefficients and does not clearly address any unobserved heterogeneity. Omission of Ait-1 and Lit-1 would result in biased coefficients unless one believed that (δ+η), the coefficient on Ait-1, and (γ+κ) the coefficient on Ait, were both zero. One must assume that there is no simultaneity to drop Ait-1 from the difference specification. Clearly, if one wishes to estimate these models using first difference dependent variables all lagged levels must be included to estimate the coefficients of interest.
Column 2 of appendix Table 1 presents the post-test literacy equation. We note that pretest literacy, GPA and father's education are all highly significant. The F-test (3,782) for joint significance (the formal test recommended by Bound et al 1995) has a value of 26.2 and so the null hypothesis of jointly insignificant is rejected at all conventional levels. These coefficients are significant in the structural equation as well (see Table 5 in text).
When IV estimation has multiple instruments for each endogenous variable, the hypothesis that the instruments are uncorrelated with the residual in the structural equation can be tested. Wooldridge (2003, p. 508) recommends the following procedure. Construct the residuals using the actual endogenous variable (rather than the predictions) and the IV estimated coefficients. Regress this 2SLS residual on all explanatory variables and the instruments. The joint test for significance of the instruments is distributed chi-squared(r-1) where r is the number of instruments (in our models r = 3). Columns 3 and 4 present these results. We note that both individually and jointly the instruments are not significant and thus the null that they are valid instruments is supported. Hence discussion about whether these are valid cross equation restrictions is not necessary as it has been formally tested and the assumption is not rejected.
B. Testing for Sample Selection
Concern arises over possible self selection for the models using the post-test literacy and attitude variables. The original pre-test was administered to 2116 students, 807 of whom completed the post-test. In order to address this, we use the two step Heckman sample selection correction.
We have chosen two variables which enter the selection equation but do not determine post-test literacy or attitude. The first variable, credit hours taken, is believed to affect selection through two avenues. Students who are "course shopping" generally have higher credit hour enrollment to allow them to drop courses after the first week (or perhaps longer) if they don't like it or are finding it difficult. Students who are full time, but taking fewer courses must remain in those courses to maintain full time status which is important for scholarships, student loans, athletic eligibility, and health insurance. Hence, we would expect the probability of remaining in the course through the semester to be lower for students with more credit hours. Yet, there should be little correlation between learning and credit hours.
The second variable is an indicator for college athlete. Because of NCAA rules, athletes are more likely to remain in classes in which they have enrolled. However, conditional upon GPA, prior literacy and attitude, and other characteristics, it would be surprising if being an athlete was related to post-test scores.
Column 1 and 2 of appendix Table 2 present the selection equations, while columns 3 and 4 present estimates from the Heckman two step correction for the IV estimates of the simultaneous system. In both cases, the coefficients on the Mills ratio are statistically insignificant. Qualitatively, the significant variables in the main model presented in Table 5 in the text are quite similar to the selection correction estimates. Hence there is no evidence for selection and little concern that the results in the text are biased because of selection. 
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